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Tom tat: Cong nghé tron sdau (DM) tao coc ximdang-ddt (XMP) bang cdch trén xi mang voi
ddt tai cho- duci sau. Cong nghé coc XMP sur dung khd rong rdi trong xit Iy nén méng cdc cong
trinh xdy dung. 0 Viét nam gan dday coc XMD mdi dugc dua vao ing dung trong mot s6 du dn
giao thong, xdy dung va thuy loi. So sanh voi mot s6 gidi phdp xit Iy nén hién cé cong nghé coc
XMD c6 wu diém la khd ndng xu ly sdu (dén 50m), thich hop véi ddt yéu (tix cat thé cho dén bin
yéu), thi cong duoc cd trong diéu kién nén ngdp sdu trong nudc hodc diéu kién hién truong chdt
hep, trong nhiéu truong hop né dua lai hiéu qud kinh t€'ré rét so vdi cdc gidi phdp khdc.

Bai bdo gidi thiéu vé cong nghé coc XMP va khd ndng ving dung dé cdi tao nén cdc cong
trinh xdy dung néi chung, nén dé ddp néi riéng. Bai bdo con trinh bay mot vi du cu thé tinh todn
xit [y nén cho ddp Lé-chdn (Ha nam) dé so sanh véi cdc gidi phdp khdc vé khd ndng thi cong va
hiéu qud kinh té.

Summary: Deep mixing method creates soilcrete columns by mixing cement with ground in
deep. Now DM is a grout treatment, improvement, and support method of global application and
increasing popularity and value. However DM was just applied in Vietnam recently in some
projects. In comparison with existing grout treatment methods, DM has advantages in following
respects: deep treatment (to deep of 50m), good for many kinds of weak soils (from sand to
slurry), it can be implemented in conditions of narrow spaces or submerse foundations, in many

projects it proved high economical efficiencies in comparison with existing methods.
1- TONG QUAN VE CONG NGHE TRON SAU

Cong nghé tron sau (DM) tao coc ximang-dat (XMD) la cong nghé tron xi mang véi dat tai
cho- du6i sau. Coc XMD str dung kha rong réi trong xtr Iy nén méng cac cong trinh xay dung.
Muc dich gia c6 cua cong nghé 1a lam tang cuong do, khong ché bién dang, giam tinh thdm cta
dat yéu hoac dit co ngét hodac dé vé sinh cac khu nhiém doc. N6i tém lai la lam thay déi dat,

nang cao chat luong clia dit bang céch clng hod tai cho.

Nhiing nuéc dGng dung cong nghé DM nhiéu nhdt 1a Nhat ban va cdc nudc ving
Scandinaver. Theo thong ké cta hiép hoi CDM (Nhat Ban), tinh chung trong giai doan 80~96 c6
2345 du an, su dung 26 trieu m3 BTD. Riéng tir 1977 dén 1993, luong dat gia c6 bing DM &
Nhat vao khoang 23.6 triéu m3 cho cdc du dn ngoai bién va trong dat lién, véi khoang 300 du 4n.
Hién nay hang nam thi cong khoang 2 triéu m3. Bén 1994, hang SMW Seiko da thi cong 4000 du

an trén toan th€ gidi v6i 12.5 triéu m2 (7 triéu m3).



Tap chi Tin tic k¥ thuat (ENR) thudong xuyén thong bao cac thanh tuu cia DM & Nhat Ban,
chiang han s6 1983 dang két qua ting dung cho cdc cong trinh nén méng thi cong trong nude, s6
1989 vé tac dung chong dong dat, s6 1986 vé cac tuong chong thadm . Hang nam, cac hoi nghi vé
cac cong nghé gia c6 nén dugc t6 chic tai Tokyo, trong hoi nghi nhiéu thanh tyu méi nhat vé

khoan phut va DM da dugc trinh bay.

Tai Trung Qudc, cong tdc nghién cttu bit dau tir nam 1970, mac du ngay tir cu6i nhitng nam
1960, cac k¥ su Trung Quoc da hoc hoi phuong phép tron voi dudi sdu va CDM & Nhat ban. Thiét
bi DM dung trén dat lién xudt hién nam 1978 va ngay lap titc duoc sir dung dé xtt 1y nén céc khu
cong nghiép & Thuong Hai. Téng khéi luong xir Iy bing DM & Trung Qudc cho dén nay vao
khoang trén 1 triéu m3. Tir nam 1987 dén 1990, cong nghé DM da dugc st dung & Cang Thién
tan dé xay dung 2 bén cap tau va cai tao nén cho 60 ha khu dich vu. Téng cong 513000m3 dat

dugc gia c6, bao gom cdc méng ke, méng cua cac tudng chin phia sau bén cap tau.

Dén nam 1992, mot hop tdc gitta Nhat va Trung Qudc da tao ra su thic ddy cho nhiing budc
dau tién ctia cong nghé CDM & Trung Qudc, cong trinh hgp tic dau tién 1a cang Yantai. Trong du
dn nay 60.000m3 xir Iy ngoai bién da dugc thiét k& va thi cong bdi chinh cdc k§ su Trung Quoc
(Tang, 1996)

Mot s6 nghién ctru khac lién quan t6i DM 6 Pong Nam 4 nhu sir dung cac cot voi dat xu 1y
dat hitu co & Trung Qudc (Ho, 1996), cac ho dao sau & Dai Loan (Woo, 1991) va moét s6 du an

khac nhau & Singapore (Broms , 1984).

Tai Chau Au, nghién citu va ting dung bit ddu & Thuy Dién va Phan Lan. Trong nam 1967,
Vién Dia chat Thuy Dién da nghién cttu cdc cot voi (SLC) theo dé xuat cta Jo. Kjeld Paue sir
dung thiét bi theo thiét k&€ ctia Linden- Alimak AB (Rathmayer, 1997). Thit nghiém dau tién tai
san bay Ska Edeby vdi cdc cot voi ¢ dudong kinh 0.5m va chiéu sau t6i da 15m da cho nhing
kinh nghiém méi vé cdc cot voi ciing hod (Assarson va nnk, 1974). Nam 1974, mot dé dat thu
nghiém (6m cao 8m dai) da duogc xay dung & Phan Lan st dung cot voi dat, nham muc dich phan
tich hiéu qua ctia hinh dang va chiéu dai cot vé mat kha nang chiu tai (Rathmayer va Liminen,

1980).

T nhitng nam 1970 va dén nhitng nam 1980, cic cong trinh nghién ctu va ting dung tap
trung cht yéu vao viéc tao ra vat liéu gia c6, t6i wu hod hén hop ting véi cac loai dat khac nhau.
Broms and Boman (1977) tdng két kinh nghiém thu duoc tir phwong phap SLC trong quyén sich
hudéng dan dau tién vé cong nghé nay. Sau d6 mot s6 nha nghién ctu khac (Nieminen 1977,
Viitanen, 1977; Kujala, 1982) di nghién citu tng dung thach cao, tro bay lam chit don dé voi hod
nhanh hon. Bai bdo gidi thiéu cong nghé méi ctia Eggestad (1983) lién quan dén cac hop chat

hod hoc ding dé ché tao chit gia ¢ st dung trong cong nghé coc voi dat.



C6 thé phan loai nhitng tng dung clia cong nghé DM nhu trong hinh 1:

Céng nghé DM

mg dung cho | | Nénméng | Tudng chan Chdng thdm| |Chéng hoa Mai trusng | | Céc (ing dung
cong trinh bién cho céng trinh dat 1dng dait méi
2 . Ngan can
N N N P P Cai tao nang 2
Bon chia va thap op dap dat PCB
én dinh bo VOC
|| Tudng chan Céng trinh ngam séng || Chéng chén
sbng dat
8n dinh bs dép | | Chéng @8 cho
cong trinh lan can
|
|_| ondinh cac
hé méng 16n

Hinh 1- Téng két c4c tng dung ctia cong nghé DM theo A.Porbaha va nnk

Xu huéng phat trién clia cong nghé DM trén Thé gidi hién nay hudng vao viéc khai thac
mit manh cia DM. Khi méi phat minh, yéu cAu d6i véi DM ban d4u chi 1a nham dat dugc cudng
do cao va chi phi thdp; nhung gan day do nhiing nan giai trong xay dung da dat ra nhiing yéu cau
cao hon v€ sy tin cdy va hoan chinh ciia cong nghé. Uu thé quan trong cua cong nghé nay 1a &
ch6 n6 cho phép xur 1y tai chd va co 1ap cac chét 6 nhiém trong dat, hia hen cho nhitng nghién
ctru tiép tuc. Trong linh vuc chong dong dat, nguoi ta dang ti€p tuc nghién cttu tng dung DM
nhdm ngén chan su hod 16ng dat, tim ra nhitng phuong 4n ¢6 hiéu qua kinh t€, st dung vat liéu c6
soi dé chiu dugc uon khi c6 dong dat.

2. GIOI THIEU MOT SO DU AN UNG DUNG COC XMP TREN THE GIOI

Sau day g6i thiéu mot s6 cong trinh tiéu biéu ¢6 lién quan dén 6n dinh nén dé dap da thanh

cong trén th€ giGi. Con nhiéu vi du nita khong trinh bay & day do khuon khé bai béo.

A,

Dadp dat
Tai My, viéc xtr Iy va nang cip cac dap dat nham dap ¢ng muc tiéu an toan trong van hanh

va ngan ngira hién tuong tham rat dugc quan tam. DM da duoc ing dung dé nang cap cdc dap dat
hién c0, tao ra cdc tudong chong tham. Dé ki€ém sodt dong tham, céc tudng bing bé tong dat duoc
cam vao da goc xuyén qua dap dat va 16p tram tich nhu hinh 2. Tudng day 0.6m va dai 51~61m,
sau 43m. Cudng do nén cia vat liéu la 2254 kPA, hé s6 thdm 1x10°cm/s. Him lugng xi méng
350~550kg/m3. Tong dién tich tudng 1a 1733m2. Mot trudng hop khéc 1a & hé Jackson Lake,
tudong chong tham béng bé tong dat dugc xay dung dé chong thdm va ngin ngira nén c6 kha niang
hod long khi c¢6 dong dat. Con tai dap Lockington, tuong bé tong dat lam nang cao 16i chong

thdm dé dam bao yéu c4u an toan.
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Hinh 2. Du an stra chita dap dat & My (Yang va Takeshima, 1994)

On dinh bo song

Tai Bungari, nén dudng sit thuong duoc xay dung bang sét macma vi kho ki€m ra dt tot.
Loai dat nay la rat khé ddm nén do d6 nén dudng thudng bi lin nghiém trong. Ngudi ta da su
dung cdc cot DM dudng kinh 0.25m cach nhau 2.5m dé gia c¢6 nhu hinh 3. Tai day da st dung
456 coc dai 8 ~ 9m v6i cuong do thiét k& la 0.235 Mpa, két qua sau xu ly cho thdy khong cé dau
hiéu Idn mac du toc do tau chay 100 ~ 120 km/h. Hinh 4 trinh bay mat bang va cat ngang cta bo
song & Kumamoto — ken, dao Kyushu, Nhat ban, Tai day 5628m3 coc xi mang dat da dugc xay

dung dé ngan ngira truot 16 bo song.
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Hinh 3. Mat cat ngang clia bo duong sat dugc  Hinh 4. On dinh mdi bd song & Nhat. (a)mat cét
gia cO & Bungari ngang; (b) mit bing

3- CONG NGHE THI CONG COC XMb

Hién nay phd bién hai cong nghé thi cong coc XMP la: Cong nghé tron kho (Dry Mixing)
va Cong nghé tron uét (Wet Mixing).

Cong nghé tron kho (Dry Mixing): Cong nghé nay sir dung can khoan c6 gin cac cénh cat
dat, chiing cat dat sau d6 tron dat v6i vita XM bom theo truc khoan. Uu diém clia cong nghé tron
kho: Thiét bi thi cong don gian; Ham luong XM st dung it hon ; quy trinh kiém sodt chat lugng

don gian hon cong nghé tron uét. Nhuge diém clia cong nghé tron kho: Do cét dat bing cic cénh
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cat nén gap han ché trong dat c6 14n réac, dat sét, cudi da, hoac khi cAn xuyén qua cac 16p dat
cting hoac tdm bé tong; Khong thi cong dugc néu phan xur 1y ngap trong nudc. Chiéu sau xur 1y

trong khoang 15 ~ 20m.

Cong nghé tron w6t (hay con goi la Jet-grouting): Phuong phdp nay dua vao nguyén ly cét
nham thach bang dong nudc ap luc. Khi thi cong, trudc hét duing mdy khoan dé dua ong bom c6
voi phun bang hop kim vao t6i do sau phai gia ¢d (nuée + XM) véi ap luc khoang 20 MPa tir voi
bom phun xa pha v& tang dat. Véi luc xung kich ctia dong phun va luc li tam, trong luc... sé tron
14n dung dich vita, r6i s& dugc sap xép lai theo mot ti 1& ¢6 qui luat gifta dat va vita theo khoi

luong hat. Sau khi vira cting lai s€ thanh cot XMD.

Ul diém ciia cong nghé Jet-grouting: Pham vi 4p dung rong, khi cin xuyén qua cdc 16p dat
cing hodc tdim bé tong ciing ¢ thé lam dugc; thi cong duoc trong nudc. Pham xi xir Iy dén 50m.
Nhugc diém clia cong nghé Jet-grouting: Ham luong XM sir dung nhiéu hon tron kho do c6 XM

di theo dong trao ngugc; thiét bi thi cong phuc tap, doi hoi nguoi van hanh phai thanh thao;

4. TINH HINH UNG DUNG CONG NGHE TRON SAU O VIET NAM

Cong nghé DM da dugc miéu ta trong quyén “ X 1y su ¢6 nén méng cong trinh” ctia GS
Nguyén Ba K& xuit ban nam 2000. Nam 2002, Vién KHCN Xay dung da c¢6 dé tai nghién ctu vé
coc Ximing - voi. Hién nay, Bo xay dung dang chuén bi ban hanh Tiéu chudn thiét k& coc XMD.

Nam 2002, da ¢c6 mot s6 du dn bat diu tng dung coc XMD vao xay dung céc cong trinh trén
nén dat yéu & Viét nam. Cu thé nhu: Du 4n cang Ba Ngoi (Khdnh hod) da sit dung 4000m coc
XMD c¢6 dudng kinh 600cm thi cong bang tron kho; xir 1y nén cho bon chita xang dau dudng
kinh 35m, cao 4m & Can Tho. Nam 2003, mot Viét kiéu & Nhat da thanh 1ap cong ty xtr 1y nén
mong tai TP H6 Chi Minh, tng dung thiét bi tron kho dé tao coc XMD 16ng 6ng thép. Coc XMD
long 6ng thép cho phép ting dung cho cédc nha cao tang (dén 15 tang) thay thé€ cho coc nhoi, ré va
thi cong nhanh hon. Nam 2004 coc XMD dugc sir dung dé gia c6 nén méng cho nha mdy nudc
huyén Vu Ban (Ha nam), xtr Iy méng cho bon chita xang dau ¢ Dinh vii (Hai phong). Cac du 4n
trén déu str dung cong nghé tron kho, do sau xur 1y trong khoang 20m. Thang 5 nam 2004, cic
nha thau Nhat ban da sir dung Jet - grouting dé sira chita khuyét tat cho cic coc nhéi clia ciu
Thanh tri (Ha noi). Nam 2005, mot s6 du an ciing da d4p dung coc XMD nhu: du an thoat nudc,
khu do thi P6 Son - Hai phong, du 4an duong cao toc TP H6 Chi Minh di Trung Luong, du 4an
cang Bac Liéu,...

Nam 2004, Vién Khoa hoc Thuy l¢i da ti€p nhan chuyén giao cong nghé khoan phut cao 4p
(Jet-grouting) tir Nhat ban. Dé tai da dng dung cong nghé va thiét bi nay trong nghién citu siic
chiu tai cua coc don va nhém coc, kha nang chiu luc ngang, anh huéng cia ham lugng XM dén
tinh chat cia XMD,... nham tng dung coc XMD vao xur Iy dat yéu, chong thdm cho cdc cong
trinh thuy loi. Nhém dé tai cling da stra chita chong thaim cho Cong Trai (Nghé an), cong D10
(Ha Nam), Cong Rach C (Long an).



5. VI DU VE THIET KE XULY NEN DAP LE CHAN, TINH HA NAM

Puong Lé Chan kéo dai, doan qua ho Lat Son két hgp lam dap giit nuéc phia thugng luu.
Chiéu rong mat dap (k€ cé 1é) 1a 24m, chiéu cao dap H = 5m, mdi m =2, dit dip dung trong 1,45
t/m3; tai trong xe H30/XB80; muc nudc hd sau 3m; chiéu day nén dat yéu 20m cé céc chi tiéu co
1y nhusau: p=4-6%c=6-10 KN/m?; n=0,44-0,46; E =450 - 650 KPa.

Theo thiét k€ ban dau hé s6 trugt sau Kmin = 0,712 - 0,836; lugng lin ¢6 két Sc = 110cm;
luong lin con lai ASc = 82 cm > [40cm] khong dat yéu céu theo tiéu chudn 22 TCN 262- 2000
cua Bo GTVT.

Dé 6n dinh lun lau dai cho khai thdc sau nay, ciing nhu dé giit nudc trong hé chita, co quan
thim dinh 1a Cty tu van thiét k& dudng bo dé xuat xi ly dit yéu bang coc XMD. Vién khoa hoc
thuy 1gi tham gia tinh todn thiét k&. Chi€u sau xtr 1y coc XMD dai 1 = 10m tinh tir mat dat thién
nhién; duong kinh coc D = 60 cm; ham lugng XM = 12% tuong duong 60 kg/m dai. Trong do
hang coc phia thuong Iuu thi cong sat nhau két hop lam ctr chong tham.

K&t qua tinh todn én dinh Kmin = 1,292; lugng lin c6 két Sc = 87cm; luong 1dn con lai sau
khi thi cong xong 12 12 cm < [40cm].

Descripbon: Le Chan DaM
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Hinh 5 - Két qua tinh toan xir Iy 6n dinh bang coc xi mang dat



6. KET LUAN VA KIEN NGHI

Cong nghé tron sau hita hen mot TBKT c¢6 nhiéu trién vong ting dung trong viéc gia c6 va
cai tao nén méng cua cdc cong trinh thuy 1¢i, giao thong va xay dung. Day 1a mot van dé tuong
d6i mGi me, ngay ca cac nudc da ing dung cong nghé nay hang chuc nam tré lai day, nhung hién
nay van dang c6 nhitng chuong trinh nghién ctu tiép tuc. Ching toi kién nghi can thiét phai tién
hanh mot s6 dé tai nghién cttu lién quan dén Iinh vuc nay nhu: Xay dung tiéu chudn thi cong va
nghiém thu; xay dung tiéu chudn thi nghiém vat lieu XMD, trong d6 dic biét quan tam dén thi
nghiém hién trudng; nghién ctu ting dung coc XMD nham giai quyét cdc van dé cta thuc t€ san
xudt dat hiéu qua kinh t&€ va ky thuat.
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